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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
producing a solid high polymer fuel cell, allowing integral 
adhesion of parts in a process for producing the cell and 
offering improved assembly and reduced electric contact 
resistance. 

SOLUTION: In a catalyst layer applying a process 25 for 
applying a catalyst layer on an electrolytic film, the 
catalyst layer is formed and a catalyst layer and 
electrolyte junction are integrated by using a hot roll. 

Then, in a diffusion layer integrating process 26 for 
integrating a diffusion layer, the diffusion layers with an 
electrolytic solution applied after drying are arranged on 
both faces of the catalyst layer and electrolyte junction 
and are joined with the hot roll. In a process 29 for 
joining a separator formed in a gas flow passage channel 
forming process 27 and fired in a firing process 28 to a 
cell frame, the cell frame to which a bonding layer is 
provided at its periphery is joined to the separator with 
the hot roll. Finally, in a process 30 for integrating unit 
cells, the cell frames joined to the separator are placed on both faces of the catalyst layer and 
electrolyte junction integrated with the diffusion layer and integrated with the hot roll to 
continuously form the unit cells. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst bed and electrolyte zygote which comes to have a catalyst bed in both 
principal planes on both sides of the solid-state polyelectrolyte film, The separator which comes to 
have the fiiel gas passage for supplying and discharging the fuel gas which contains hydrogen in the 
diffusion layer of the porosity arranged in the both sides of this zygote, and one diffusion layer. In 
the approach of manufacturing the polymer electrolyte fuel cell cel which equipped the diffusion 
layer of another side with the separator which comes to have the oxidant gas passage for supplying 
and discharging oxidant gas The manufacture approach of the polymer electrolyte fuel cell cel 
characterized by joining said catalyst bed and electrolyte zygote, diffusion layer, and said both 
separators with thermocompression bonding or adhesives, and unifying the whole fuel cell cel. 

[Claim 2] The catalyst bed and electrolyte zygote which comes to have a catalyst bed in both 
principal planes on both sides of the solid-state polyelectrolyte film, The separator which comes to 
have the fuel gas passage for supplying and discharging the fuel gas which contains hydrogen in the 
diffusion layer of the porosity arranged in the both sides of this zygote, and one diffusion layer. In 
the approach of manufacturing the polymer electrolyte fuel cell cel which equipped the diffusion 
layer of another side with the separator which comes to have the oxidant gas passage for supplying 
and discharging oxidant gas The manufacture approach of the polymer electrolyte fuel cell cel 
characterized by applying the solution of a solid-state polyelectrolyte to said diffusion layer, carrying 
out thermocompression bonding of said catalyst bed and electrolyte zygote, and diffusion layer, and 
unifying. 

[Claim 3] It is the manufacture approach of the polymer electrolyte fuel cell cel characterized by 
performing solution spreading of said electrolyte by one approach of a spray method, screen printing, 
and roll print processes in the manufacture approach according to claim 2. 

[Claim 4] It is the manufacture approach of the polymer electrolyte fuel cell cel characterized by 
performing said thermocompression bonding by hot pressing or the heated roll method in the 
manufacture approach according to claim 2. 

[Claim 5] The manufacture approach of the polymer electrolyte fuel cell cel characterized by pasting 
up said both separators through a frame-like cel frame, and unifying the whole fuel cell cel in the 
manufacture approach according to claim 1 after unifying said catalyst bed and electrolyte zygote, 
and diffusion layer. 

[Claim 6] The manufacture approach of the polymer electrolyte fuel cell cel characterized by 
forming a glue line in the separator of a frame-like cel frame, and an adhesion side with an 
electrolyte membrane beforehand for said adhesion, and unifying by thermocompression bonding in 
the manufacture approach according to claim 5. 

[Claim 7] It is the manufacture approach of the polymer electrolyte fuel cell cel characterized by 
forming said glue line with screen-stencil or sheet-like adhesives in the manufacture approach 
according to claim 6. 

[Claim 8] It is the manufacture approach of the polymer electrolyte fuel cell cel characterized by 
performing said thermocompression bonding by hot pressing or the heated roll method in the 
manufacture approach according to claim 5. 

[Claim 9] It is the manufacture approach of the polymer electrolyte fuel cell cel characterized by 
forming by carrying out heating compression before it applies to both sides of the direct solid-state 
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polyelectrolyte film the catalyst bed which pasted said catalyst bed and electrolyte zygote in the 
manufacture approach according to claim 1 to 8 and an electrolyte membrane causes deformation by 
swelling with the paste solution at the time of spreading. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the manufacture approach of a polymer electrolyte 
fuel cell cel. 

[ 0002 ] 

[Description of the Prior Art] A fuel cell is equipment which uses hydrogen and oxygen, intervenes 
an electrolyte and generates the direct-current electrical and electric equipment. Ion conductivity is 
shown by a poly membrane carrying out water as an electrolyte, and, as for a polymer electrolyte 
fuel cell, the perspective view of the configuration of the fuel cell cel is shown [ which used the 
perfluoro ethylene sulfonic-acid-type-resin film, for example ] in drawing 6 . In drawing 6 , in both 
sides of an electrolyte membrane 5 1 , it has the catalyst bed 50 which consists of platinum or a 
platinum compound, and the diffusion layer 53 of the porosity which consists of carbon paper, a 
carbon cross, etc., and it has the fuel gas passage for supplying and discharging further the fuel gas 
which contains hydrogen in one diffusion layer, and the diffusion layer of another side is equipped 
with the separator 52 which comes to have the oxidant gas passage for supplying and discharging 
oxidant gas. In addition, in drawing 6 , although said separator shows what has a gas passageway on 
both sides of one separator, it may carry out the laminating of what has passage in one side back to 
back from the reasons of manufacture. What carried out the laminating of many above-mentioned 
cels is called stack. 

[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, a polymer electrolyte fuel cell cel 
consists of an assembly object of many components. Whether the mark of assembly components are 
made and to unify what can unify preferably from a viewpoint of mass-production nature beforehand 
the activity which carries out the laminating of these components, assembles many cels as a stack, 
and is unified in the manufacture process of components, and to decrease are desired. Moreover, 
mitigation of the electric contact resistance between components is also independently wished the 
above-mentioned number of assemblers from a viewpoint of a property improvement of a fuel cell. If 
there is many contact between components, increase of the part and contact resistance will be 
brought about. 

[0004] This invention was made in view of the above-mentioned point, and the technical problem of 
this invention is to offer the manufacture approach of a polymer electrolyte fuel cell cel of having 
attained adhesion unification of components in the manufacture process of a fuel cell cel, and having 
aimed at improvement of assembly nature, and mitigation of electric contact resistance. 

[0005] 

[Means for Solving the Problem] The catalyst bed and electrolyte zygote with which this invention 
comes to have a catalyst bed in both principal planes on both sides of the solid-state polyelectrolyte 
film in order to solve the above-mentioned technical problem, The separator which comes to have 
the fuel gas passage for supplying and discharging the fuel gas which contains hydrogen in the 
diffusion layer of the porosity arranged in the both sides of this zygote, and one diffusion layer, In 
the approach of manufacturing the polymer electrolyte fuel cell cel which equipped the diffusion 
layer of another side with the separator which comes to have the oxidant gas passage for supplying 
and discharging oxidant gas Suppose that said catalyst bed and electrolyte zygote, diffusion layer. 
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and said both separators are joined with thermocompression bonding or adhesives, and the whole 
fuel cell cel is unified (claim 1). 

[0006] According to the above, the activity which assembles many cels as a stack and is unified 
becomes easy, and mitigation of electric contact resistance can be aimed at by adhesion unification 
of each part article. 

[0007] Moreover, the whole fuel cell cel is not unified like above-mentioned claim 1, but like 
invention of claim 2, even if it unifies partially a. catalyst bed and an electrolyte zygote, and a 
diffusion layer, suitable effectiveness is acquired. Namely, the catalyst bed and electrolyte zygote 
which comes to have a catalyst bed in both principal planes on both sides of the solid-state 
polyelectrolyte film. The separator which comes to have the fuel gas passage for supplying and 
discharging the fuel gas which contains hydrogen in the diffusion layer of the porosity arranged in 
the both sides of this zygote, and one diffusion layer. In the approach of manufacturing the polymer 
electrolyte fuel cell cel which equipped the diffusion layer of another side with the separator which 
comes to have the oxidant gas passage for supplying and discharging oxidant gas The solution of a 
solid-state polyelectrolyte is applied to said diffusion layer, and suppose that thermocompression 
bonding of said catalyst bed and electrolyte zygote, and diffusion layer is carried out, and it unifies. 
[0008] As an embodiment of said claims 1 or 2, the following approach is suitable. That is, in the 
manufacture approach according to claim 2, solution spreading of said electrolyte is performed by 
one approach of a spray method, screen printing, and roll print processes (claim 3). Moreover, in the 
manufacture approach according to claim 2, said thermocompression bonding is performed by hot 
pressing or the heated roll method (claim 4). furthermore, in the manufacture approach according to 
claim 1, after unifying said catalyst bed and electrolyte zygote, and diffusion layer, said both 
separators are pasted up through a frame-like cel frame, and the whole fuel cell cel is unified -- the 
following is suitable as an embodiment of said claim 5 again (claim 5). That is, in the manufacture 
approach according to claim 5, a glue line is beforehand formed in the separator of a frame-like cel 
frame, and an adhesion side with an electrolyte membrane for said adhesion, and it unifies by 
thermocompression bonding (claim 6). Furthermore, in said manufacture approach according to 
claim 6, said glue line is formed with screen-stencil or sheet-like adhesives (claim 7). Moreover, in 
the manufacture approach according to claim 5, said thermocompression bonding is performed by 
hot pressing or the heated roll method (claim 8). 

[0009] It sets to the manufacture approach according to claim 1 to 8 like invention of claim 9. 
Furthermore, said catalyst bed and electrolyte zygote By supposing that it forms by carrying out 
heating compression before it applies the pasted catalyst bed to both sides of the direct solid-state 
polyelectrolyte film and an electrolyte membrane causes deformation by swelling with the paste 
solution at the time of spreading Improvement in the mass-production nature based on [ the adhesion 
unification of the elegance is all carried out, and ] a flow production process of a fuel cell cel and 
mitigation of the contact electricity resistance can be aimed at. 

[ 0010 ] 

[Embodiment of the Invention] Based on a drawing, the gestalt of implementation of this invention is 
described below. 

[0011] Drawing 1 is drawing explaining the process which is concerned with the example of 
invention of claim 9 and performs continuously manufacture from manufacture of a catalyst bed and 
an electrolyte zygote to the formation of a single cel. Although the detail of each process is 
mentioned later, drawing 1 explains the outline of all processes below. 

[0012] First, the catalyst bed was formed in the spreading process 25 of the catalyst bed to an 
electrolyte membrane top, for example, the catalyst bed and the electrolyte zygote were unified using 
the heated roll. Next, in the diffusion layer unification process 26, the electrolytic solution was 
applied to the diffusion layer, and the diffusion layer after desiccation has been arranged to both 
sides of a catalyst bed and an electrolyte zygote, for example, the diffusion layer was joined with the 
heated roll by performing heating deformation of the temperature of 80-150 degrees C, and 30 - 80% 
of reduction of area. 

[0013] Next, the separator to which the slot pattern was applied in the formation process 27 of the 
gas-passageway slot on the separator was calcinated at the baking process 28, and the cel frame and 
separator which attached the glue line to the perimeter section at the junction process 29 of a cel 
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frame and a separator were joined with the heated roll at the temperature of 80-150 degrees C, and 
30 - 80% of reduction of area. 

[0014] The single cel was continuously obtained by laying in both sides what joined the cel frame to 
the separator in the single cel unification process 30, finally, although the catalyst bed and the 
electrolyte zygote, and the diffusion layer were unified, and unifying with a heated roll at the 
temperature of 80-150 degrees C, and 30 - 80% of reduction of area. 

[0015] Since according to the above all the components of a fuel cell cel flow and adhesion 
unification is carried out by the production process, improvement in mass-production nature and 
mitigation of the contact electricity resistance are realizable. 

[0016] Next, each aforementioned process is explained in full detail below. Drawing 2 is a sectional 
view explaining the process 25 which applies a catalyst bed directly on an electrolyte membrane. 

The ink 1 which mixed the electrolytic solution with the catalyst added and manufactured the 
electrolytic solution at a 10 - 50wt% rate for the catalyst of a damp or wet condition. After throwing 
in catalyst bed ink 1 between the recessing roll 3 and the spreading roll 4, making ink collected on a 
part for the slot of the recessing roll 3 adhere to a spreading roll and applying to the both-sides 
coincidence of an electrolyte membrane 2, thermocompression bonding is carried out with a heated 
roll 5 at 100-170 degrees C and 30 - 80% of reduction of area. 

[0017] Drawing 3 is drawing explaining the process 26 which unifies a diffusion layer, and a catalyst 
bed and an electrolyte zygote, in drawing 3 (a), (b) shows the desiccation process of an electrolytic 
solution and (c) shows the thermocompression bonding process of a catalyst bed and an electrolyte 
zygote, and a diffusion layer for the spreading process of an electrolytic solution. The electrolytic 
solution 8 diluted with alcohol is sprayed on diffusion layer 6 front face by the spray nozzle 7, and it 
dries at the temperature of 80-120 degrees C at a heater 10. Then, according to the adhesion 
effectiveness of an electrolytic solution, at 100-170 degrees C and 30 - 80% of reduction of area, a 
heated roll is given and the diffusion layer 9, and the catalyst bed and the electrolyte zygote 1 1 
which applied the electrolytic solution are unified. 

[0018] the spreading process of the slot of a gas passageway [ in / drawing 4 is drawing explaining 
the processes 27-29 in drawing 1 , and / in drawing 4 (a) / a separator ] — in (b), (c) shows the 
spreading process of the glue line to a cel frame, and (d) shows the junction process of a cel frame 
and a separator for the baking process of this slot. 

[0019] The ink 12 for separator slot formation is what added carbon powder and Teflon powder in 
the solution which mixed binding-material ethyl cellulose 4.2% in the diethylene-glycol ECHIRE 
ether, it supplies this on the SURIN mesh 13, prints a slot pattern on the front face of the separate 
plate 15 using a squeegee 14, and calcinates it at the temperature of 150-300 degrees C at a heater 
10. The adhesives paste 17 thrown into the SURIN mesh 13 is applied to the front face of the cel 
frame 16 used as the appearance part of a cel by the squeegee 14, and a glue line 18 is formed in it. It 
joins to the separator 19 in which the slot was formed, using a hotpress 21 combining the cel frame 
20 which attached the glue line by the temperature of 80-200 degrees C, and the pressure of 9.8x105- 
106Pa (about 10-100kg/cm2). 

[0020] Next, drawing 5 is drawing explaining the process 30 in drawing 1 , drawing 5 (a) is drawing 
which is not illustrated to drawing 1 , the spreading process of the glue line to a cel frame separator 
unification article is shown, and (b) shows the unification process of a single cel. 

[0021] The adhesives paste 17 thrown into the SURIN mesh 13 is applied to the front face of 22 
which unified the cel frame and the separator by the squeegee 14. A glue line 18 is formed and it 
puts by the thing 23 (two sheets) which unified the cel frame and the separator for the thing 24 which 
unified the catalyst bed and the electrolyte zygote, and the diffusion layer, and attached the glue line 
to the front face. With a hotpress 21 A single cel is joined and formed by the temperature of 80-200 
degrees C, and the pressure of 9.8xl05-106Pa (about 10-100kg/cm2). 

[ 0022 ] 

[Effect of the Invention] The catalyst bed and electrolyte zygote which comes to have a catalyst bed 
in both principal planes on both sides of the solid-state polyelectrolyte film according to this 
invention the above-mentioned passage, The separator which comes to have the fuel gas passage for 
supplying and discharging the fuel gas which contains hydrogen in the diffusion layer of the porosity 
arranged in the both sides of this zygote, and one diffusion layer, In the approach of manufacturing 
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the polymer electrolyte fuel cell cel which equipped the diffusion layer of another side with the 
separator which comes to have the oxidant gas passage for supplying and discharging oxidant gas 
Since said catalyst bed and electrolyte zygote, diffusion layer, and said both separators are joined 
with thermocompression bonding or adhesives and the whole fuel cell cel is unified, the manufacture 
approach of a polymer electrolyte fuel cell cel of having aimed at improvement of assembly nature 
and mitigation of electric contact resistance can be offered. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing explaining the outline of all the production processes of the fuel cell cel in 
connection with the example of this invention 

[Drawing 2] Drawing in connection with the spreading process of the catalyst bed in drawing 1 
[Drawing 3] Drawing in connection with the unification process of the catalyst bed and electrolyte 
zygote, and diffusion layer in drawing 1 

[Drawing 4] Drawing in connection with the process to manufacture of the separator in drawing 1 , 
and junction in a cel frame 

[Drawing 5] Drawing in connection with the single cel unification process in drawing 1 
[Drawing 6] The perspective view of the configuration of a fuel cell cel 
[Description of Notations] 

1, 12:ink, 2:electrolyte membrane, 3:recessing roll, 4 : A spreading roll, 5 : A heated roll, 6:diffusion 
layer, 8: electrolytic solution, 10:heater, 1 lxatalyst bed and an electrolyte zygote, 16: A cel frame, 
18:glue line, 19:separator, 21:hotpress, 25:catalyst-bed spreading process, 26:diffusion-layer 
unification process, 27:separator slot formation process, 28:separator baking process, the junction 
process of 29:cel frame and a separator, 30: Single cel unification process. 



[Translation done.] 
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